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OBJECT  OF  STUDY: 

The  objective  of;  this  contract  is  to  establish  a production  capability  for  18mm  and  25mm 
piezoelectric  ceramic  transformers  with  all  required  manufacturing  methods,  tesx 
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to  be  used  in  conjunction  with  a power  supply  for  operating  night  vision  image  intensifier 
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status  of  this  program  to  establish  a cost-effective  production  capability  for  18mm  and 
25mm  piezoelectric  ceramic  transformers.  The  construction  and  lest  results  from  engi- 
neering samples  are  reviewed.  The  life  test  station  and  results  on  the  first  and  second 
engineering  samples  are  also  presented. 
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25mm  piezoelectric  transformers.  These  units  are  to  be  used  with  a power  supply  to 
improve  the  performance  and  reduce  cost  for  image  intensifier  tubes  used  in  various 
night  vision  devices. 
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SECTION  I 
APPROACH 


Our  approach  to  both  the  18mm  and  25mm  PET  designs,  its  advantages  and  the  analytical 
method  used  to  determine  performance  of  these  transformers  was  discussen  in  the  first 
quarterly  report^. 


(1)  First  Quarterly  Progress  Report,  Production  Engineering  Measures  (PEM), 

Manufacturing  Methods  and  Techniques  for  Piezoelectric  Transformers,  Contract 
Number  DAAB07-76-C-0008,  July  14,  1975  to  October  14,  1975. 


SECTION  U 
PROCESS  REVIEW 


This  section  updates  the  status  of  each  process  step  planned  for  manufacturing  both  the 
1 8mm  and  35mm  PETs.  Since  there  are  only  minor  differences  between  the  18mm  and 
25mm  process,  one  process  outline  will  suffice.  The  new  materials  ami  special  tooling 
that  have  been  purchased,  designed  or  bullt~and  not  Ultcuiined  in  previous  quarterly  re- 
ports—are  discussed  below. 


A.  RAW  MATERIALS 


The  standard  operating  procedure  for  processing  raw  materials,  calculating  batch  compo 
sltlon8  and  compounding  each  batch  was  fully  described  in  the  first  quarterly  report.  ^ 


B.  COMPLETED  PROCESSES 

This  section  will  describe  or  update  those  manufacturing  procedures  that  have  been  com- 
pleted thus  far  in  the  first  four  quarters  of  this  program.  Each  operation  given  has  been 
(2  3) 

previously  * identified  with  a number,  description  and  a list  of  the  materials,  toots, 
fixtures  and  procedures  required  to  complete  this  operation.  Only  those  operations  that 
have  been  revised  or  not  previously  described  are  discussed.  Figure  1 is  an  update  of  the 
process  flow  that  identifies  each  operation.  Appendix  A contains  a detailed  parts  list  and 
drawings  for  the  18mm  and  25mm  PETs. 


(2)  Second  Quarterly  Progress  Report,  Production  Engineering  Measure  <PEM) 
Manufacturing  Methods  and  Techniques  for  Piezoelectric  Transformers, 
Contract  Number  DAAB07-76-C-0Q08,  October  14,  1975  to  January  14,  1976. 

(3)  Third  Quarterly  Progress  Report,  Production  Engineering  Measure  (PEM) 
Manufacturing  Methods  and  Techniques  for  Piezoelectric  Transformers, 
Contract  Number  DAAB07-76-C-0008,  January  14,  1976  to  April  14,  1976. 
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Manufacturing  Procedure  for 
18mm  and  25mm  Packaged  PETs 

\y  - 

OP  010  Slug  Processing  (i  , --'tenge) 

OP  020  Hot  Press  Slugs  (no  change) 

OP  030  Blanchard  Grind  Slugs  (top  and  bottom)  (no  change) 

OP  040  Core  Drill  S)ugs  (no  change) 

OP  050  Hone  I.  D.  of  Slugs  (add  tolerance) 

B.  2 1.  040  ± 0.  001  inch  I.  D.  for  18mm 
1.  700  1 0.  001  inch  I.  D.  tor  25mm 


OP  060 

OP  065 
OP  070 
OP  080 
OP  090 


OP  100 
OP  110 
OP  120 
OP  130 


Grind  O.  D.  of  Slugs 

B.  3 Correct  Diameter  to  1.  475 

Slice  25mm  Half  Torroids  (no  change) 

Mount  and  Slice  Slugs  (no  change) 

Clean  Elements  (no  change) 

Inspection  of  Unelectroded  18  and  2bmm  Elements  (revised) 

Inspect  sample  for  mechanical  size  per  Dwg.  No.  28100576  or 
28100571  respectively. 

Apply  Silver  Electrodes  (no  change) 

Silver  Fire  (no  change) 

Polarization  (no  change) 

Check  Polarity  (formerly  OP  125) 

deleted  former  OP  130  and  made  a part  of  OP  150) 
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OP  140  PET  Package  Preparation  18min  (revisions) 


Al.  Package  Case  Top  - Dwg,  28100880 


A2.  Package  Case  Top  - Dwg.  28100581 


A3.  Terminals  - Dwg.  28100572 


old  A5.  Deleted 


new  AS.  Itmm  Shorting  Straps  Top  - Dwg.  38100579 


new  A6,  18mm  Pins  - Dwg.  28100570-002 


new  A7.  Same  as  old  A8 


new  A8.  Same  as  old  A9 


C9.  (to  read)  Ultrasonic  clean  package  case  base  in  freon 


CIO.  Delete 


Cll.  Delete 


OP  140  PET  Package  Preparation  25mm  (revisions) 


Al.  Package  Case.  Top  - Dwg.  28100574 


A2.  Package  Case,  Base  - Dwg.  28100575 


A3.  Terminals  - Dwg.  28100572 


A5.  (to  read)  P_  Terminal  Pin  - Dwg.  28100570-003 


A6.  25mm  Shorting  Straps,  Top  - Dwg.  28100573 


A7.  25mm  Pins  - Dwg.  28100570-001 


C9.  (to  read)  Ultrasonic  Clean  package  case  base  in  freon 


CIO.  Delete 


Cll.  Delete 
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OP  150  Top  Case  Element  Assembly  (revised) 

A.  Materials 

1.  Conductive  epoxy 

2.  Nonconduetive  epoxy 

3.  Solder 

4.  Gold  Wire 

B.  Tools  and  Fixtures 

1.  Solder  Iron 

2.  Curing  Oven 

3.  Tweezers 

4.  Snips 

C.  Procedure 

1.  Solder  gold  wire  to  + terminal  of  first  PET  element, 

Dwg.  28100576  or  28100571. 

2.  Solder  end  of  gold  wire  to  each  P_,  V12  and  V.{  shorting  strap  and 
insert  wire  through  0.  002  inch  hole  of  top  case,  Dwg.  28100577 
or  28100569,  as  in  Dwg.  28100560  or  28100561. 

3.  Fold  each  wire  into  proper  place  (P_,  V12  and  V per  28100560 
or  28100561  and  attach  with  conductive  epoxy. 

4.  Add  non-conductive  epoxy  and  next  element. 

5.  Cure  in  oven. 

6.  Fold  in  place  P+  wires  and  attach  with  conductive  epoxy  per 
Dwg.  28100560  or  28100561.  This  completes  18mm  assembly. 
For  25mm  assembly  add  non-conductive  epoxy  and  next  element. 

7.  Cure  in  oven. 


8.  For  25mm  repeat  3 through  7 as  required  to  complete  assembly 
Dwg.  28100561. 


OP  160 


Process  Control  Electrical  Check  (title  change) 


B2,  (to  read)  From  test  console  record  resonant  frequency,  input  voltage, 
input  current  and  output  voltages  on  data  sheet  anu  check  against  the 
room  temperature  requirements  on  Dwg.  26100560  or  2a  1 f J563. 

OP  170  Final  Package  Assembly  (Revisions) 

A2.  (to  read)  solder  iron 

Bl.  (to  read)  Select  a top  case,  Owg.  28100577  or  28100567,  and  a base 
case  (Dwg.  28100578  or  28100568);  then  align  shorting  pins  from  base 
case  with  holes  in  top  case. 

B2.  Same  as  prev’ous  B-3. 

B3.  After  all  pins  have  been  inserted  in  the  package  and  it  is  fuiiy  closed, 
snip  off  excess  pin  length  and  solder  to  shorting  strap. 

B4.  Same  as  previous  B-7. 

OP  180  Finrl  Inspection  (Revisions) 

Inspect  packaged  18  or  25mm  piezoelectric  transformers  per  Dwg.  28100560 

or  28100561,  respectively. 
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section  m 

STATUS  AND  FUTUaE  WORK 


This  section  describes  the  status  of  work  against  the  various  tasks  outlined  in  Figure  3 
which  were  active  during  this  fourth  quarter  of  the  program. 


A.  TASK  1-6 

Work  completed  previously. 


B.  TASK  7 - POLARIZATION  TOOLING 

Work  on  the  polarisation  tooling  has  been  belayed  until  next  quarter. 


C.  TASK  8 - TEST  CONSOLE 

. 

The  first  life  test  power  supply  was  completed  and  put  into  service  on  May  14.  1876. 
Figure  3 is  a photograph  of  the  power  supply,  the  18mm  test  box  and  25mm  test  box  that 
can  be  used  with  each  power  supply^  Figure  4 gives  the  circuit  and  chassis  wiring  dia- 
gram for  the  life  test  console. 

Each  console  will  drive  up  to  six  PETs  at  125  percent  of  their  rated  input  voltage  ana  at 
the  resonant  frequency  of  each  transformer.  The  tester  continuously  monitors  the  PET 
for  shorts  and  abrupt  changes  in  input  current.  The  test  console  can  Uso  be  used  to  mon- 
iter  the  performance  of  the  PETs  during  vibration,  humidity  or  other  types  of  environ- 
mental testing. 

A second  console  was  also  completed  June  18,  1976  for  use  in  testing  the  second  engineer- 
ing samples.  This  completes  this  task. 


D.  TASK  9-13 
Completed  previously. 


Figure  3.  Life  Teat  Console 


E.  TASK  14  - TEST  AND  EVALUATION  OF  FIRST  ENGINEERING  SAMPLES 

Life  test  on  the  three  18mm  and  three  25mm  PETs  has  reached  about  1250  hours  without 
a failure.  They  will  complete  their  2000  hours  of  testing  next  quarter. 


F.  TASK  15  - SECOND  ENGINEERING  SAMPLE  BUILD 

Twelve  18mm  and  12  25mm  PETs  were  built  and  submitted  to  inspection  on  June  11,  1076. 
Process  changes  have  .'.een  noted  in  Section  11.  The  most  significant  changes  incor* 
porated  in  this  build  are:  (1)  elimination  of  the  18mm  package  problem,  (2)  elimination  of 
the  base  side  shorting  bar  and  interconnections  associated  with  the  base  side  in  both  PET 
designs,  (3)  bonding  of  ceramic  elements  and  (4)  introduction  of  soldered  gold  ribbon  leads. 


G.  TASK  16  - TEST  AND  EVALUATION  OF  ct  r:OND  ENGINEERING  SAMPLE 

Figure  5 shows  the  12  18mm  PETs,  and  Figure  6,  the  12  25mm  PETs  which  were  sub- 
mitted as  second  engineering  samples  for  test  and  evaluation.  (The  test  sequence  for  the 
18mm  and  25mm  PETs  is  indicated  in  Tables  1 and  II,  respectively. ) The  test  results  are 
summarized  in  Tables  III  and  IV  for  the  18mm  and  25mm  PETs,  respectively,  while  Table  V 
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Vi/ure  4.  Circuit  Diagram  for  PET  Life  Tester  (Continued) 


Table  1.  18mm  Piezoelectric  Transformer  Test  Sequence  (Second  Engineering  Sample) 


I- 


fit 

•o 

§ 

$ 


U 

c 

s 


w 

V 

H 

u 

i 

s 

u 

H 

o 
— « 
u 
■*-» 
o 

■S 

* 

N 

V 

cu 

6 

a 

M 


I 

_i 

I 

S 


2 
a t 

UJ 

to 


•<r 

(M 

CM 

Kg 

■«i 

ss 


h 

aui 
oca s 

Uh 

H-</> 


a 

u 

to 


o 

* 


Q£ 

UJ 

</l 


£ 


CO 

a- 

Ul 

a 

_i 

8 


Ul 

t3 

< 


o 
> , 
a 
ui 
a 


ujS 

■ag 

Ul  o 
</>Q 

UJU) 


Ul 

a: 

3 

tO 

to 

u 

oc 

CL 
o • 

QC 

H 

Ul 

2 

o 

oc 

< 

ca 


o 

Ui 

too:  **■  ui 
tOUIO  to 

< o.  z < 

CL  O < Q. 


CM 

O 


00 

r-4 

o 


ui 

o 

< 

oc 


a 

UJ 

< 

u. 


CO 

o 

o 

o 

CM 

UJ 

CM 

Ul 

-J 

-J 

o 

< 

o 

< 

z 

u. 

z 

u 

> 

£ 

5 _ 

o 

►“ 

to 

• 

Ul 

<J 

< 

_ ce 

z 

2 * 

1-  u 

2 

z> 

""Cl" 

2 

Ul 

o — 

K 

to 

oc 

a 

z 

to 

z 

K 

a 

> 

Z 

2 

52 

UI 

z 

(- 

o 


a 

a 

JQ 

rt 

H 


< 

5 

ui 

to 


CM 

co 

71 

CM 

CM 

CM 

O' 

o 

rH 

rH 

CM 

CM 

vO 

r» 

a 

rH 

rH 

cn 

in 

rH 

rH 

rH 

tO 

I— 

to 

Z 

.QUI, 

“5 
d| 

< 

* ■»> 

</> 


* 

o 

o 

z 

to 

•_J 

< 

2 

OC 

Ul 


</> 

1“ 

to 
w I 


to 

H 

CO 


tO 

H* 

to 


Ul  0.  UJ  n* 
h-2  L - 


< z 

UlO, 

yr 


, Q ul_ 

<1 

i< 

< 

H 

to 


► ' S _ __ 

Q t!_Cl  Ul— 3<UJ 

S'-  59:5 

s§ 

< 1 < —I  So 

h-  I-  < 

tO  tO  (j 


17 


i nasuutUM'.a 


Spartftad 


ttam  OtftalUoa  (Gacroatry) 
Notorial 

Hijr Bleat  Charac tar  latte* 

Rat  Blanca  to  lokloriof  Hoot 
SolderabUtty 
Tarmiiwl  fttrangth 
tndnead  VoHaga 


Room  Tamp.  Input  Voitaga 

Ra tenant  Fraieancy 

Kfficltncy  at  Raaononca 

VoBom  Jtap-up  Ratio  at 
V1|7t3  noaonanc* 

Input  Capoettanca/ 
Dtaalpation 

Stcoodary  Capoclune* 

Ota  a (pat  ton  Factor 


High  Tamp,  It'Ctl* 
Input  Vokuga 

Raaonanca  Fraquoncy 

Efflelancy  at  Raaonanca 

Voltage  #l~p-up  Ratio  at 
,/v  , Raaonanca 


Thermal  Shock 
High  Tamp.  Storage 
Low  Tamp.  Storage 
Humidity 

Mechanical  Shock 
Mechanical  Vibration 
Raducad  Haromatrlc  Praea. 


Doatd 

PMZMtRJj 

ft  gm*  (mas. 

240*C/ftO  aac 

min  l It  lb 
lftf% 


ft  Volta  <p*p> 
33.  ft  *0. 2 kill 

45%  min 


14. 000  pf  t 4% 
1.75%  mu 

7.0  pf  t 4% 

4.4%  mil 


ft  Volta  lp*p) 
34.  t ±0.2  kHi 
30%  min 
170 1 17 


ft  Volta  'p> 

23, 3 ± 0. 3 WH* 
2ft%  min 
OStg.5 


71*C  • 2 hri  min 

•63*C  1 hr  min 

95%  Rll  at 
33’C  0 hr*  min 

par  4, 5, 13 

par  4.5,12 

3.44  is.  (or  1 hr 


4.4ft 

4.4S 

4.40 

4.56 

4.58 

4.0ft  | 

4.58  | 

! 4.07 

4.03 

4.34 

4.05  | 

30.051 

30. 341 

30.275 

29.011 

30. 334 

30. 822  | 

30.044 

30.303  ! 

2*. 9*5 

30.137 

30.350  1 

90. 1 

51.4 

57.7 

30.  ft 

44.4 

45.9 

43.3 

34.3 

12.5 

32.9 

24,5 

170M70 

i mm 

104/ ISO 

114/124 

148/134 

130/123 

145/144 

110/109 

72/00 

112/101 

111/124 

31. 83/ 
0.  47 

30.03/ 
0.  09 

32.04/ 

0,00 

32.34/ 

1.00 

32.0  9/ 
0.77 

71.44/ 
0. 42 

34.02/ 

0.47 

22.77/ 

0.63 

33.39/ 

O.'Ol 

TO. 55/ 
0.09 

30.44/  | 
0.70 

6.6/ 
0, 14 

10.4/ 

0.00 

tft.9/ 

0.90 
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Table  V.  18mm  Piezoelectric  Transformer  Summary  of  Test  Results 
Second  Engineering  Sample 
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Table  V.  18mm  Piezoelectric  Transformer  Summary  of  Test  Results 
Second  Engineering  Sample  (Concluded) 
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Table  VI.  25mm  Piezoelectric  Transformer  Summary  of  Test  Results  — 
Second  Engineering  Sample  (Concluded) 


Value*  have  not  liten  corrected  for  lower  input  voU-ige  levels. 
Values  have  not  been  corrected  for  a' xml  8 pf  of  stray  c.ipantancr. 


and  VI  give  the  detail  test  data  obtained.  The  results  of  the  18  and  25mm  second  engineer- 
ing sample  build  are  discussed  for  each  SCS-480  requirement  below: 

1.  Physical  Characteristics:  The  weight  of  the  revised  18mm  and  25mm  package 
PETs  was  4.  2 and  4.  85  grams,  respectively.  The  redesigned  18mm  case  per- 
formed quite  satisfactorily  and  the  warpage  of  the  25mm  case  was  corrected  by 
annealing.  The  wall  thickness  of  the  top  and  base  25mm  cases  was  found  to  be 
oversize  by  0.006  and  0.015  inch,  which  led  to  the  assembled  case  being  0.010 
inch  oversize  in  outside  thickness  and  undersize  about  0,  010  inch  inside  clear- 
ance.  The  injection  mold  die  will  be  reworked  to  correct  this  problem.  A pack- 
age weight  reduction  of  about  0.  3 gram  will  be  obtained  and  thus  the  25mm  PETs 
will  weigh  about  4.  5 grams, 

2.  Resistance  to  Soldering  Heat:  As  with  the  first  engineering  samples,  when  only 
the  terminals  were  in  contact  with  the  solder,  the  packaged  units  survived  the 
soldering  heat  resistance  tests.  One  25mm  unit  (No.  017)  was  dipped  too  far 
into  the  flux  /solder  bath  and  the  face  of  the  top  case  was  partially  melted. 

3.  Solderability:  All  units  passed  the  soiderabllity  tfc^ts. 

4.  Terminal  Strength:  The  terminals  on  two  18mm  (021  and  023)  and  one  25mm  (021) 
units  were  pulled  to  destruction,  Typical  pull  strengths  were  10  to  12  pounds. 
After  several  pounds  of  loading,  the  terminals  remain  tight  and  secure  to  the 
package. 

5.  Induced  Voltage:  No  failure  to  the  induced  voltage  test  occurred. 

6.  Thermal  Shock:  All  12  25mm  and  seven  of  eight  18mm  PET  package  units  that 
were  initially  operational  functioned  after  the  specified  thermal  shock  treatment. 
One  18mm  unit  (019),  which  functioned  prior  to  thermal  shock,  contained  only 
one  output  afterwards  while  another  18mm  unit  (021),  which  was  unsatisfactory 
prior  to  thermal  shock,  produced  outputf  from  both  secondaries. 

7.  High  Temperature  Storage:  All  18mm  and  25mm  PETs  passed  this  test. 

8.  Low  Tempe'rature  Storage:  All  18mm  and  25mm  PETs  passed  this  test. 

9.  Humidity:  All  ldmm  and  25mm  PETs  passed  the  required  humidity  test. 

10.  Mechanical  Vibration:  All  18mm  and  25mm  PETs  passed  this  test  except 
one  Vj2  output  in  a 25mm  unit  (020). 
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11.  Mechanical  Shock:  One  18mm  and  one  25mhh  PET  unit  failed  to  operate  after  the 
mechanical  shock  test;  however,  all  six  units  were  partially  crushed  during  the 
mounting  of  the  PETs  in  the  test  fixture.  Rubber  mounting  pads  will  be  added  to 
the  test  fixture  to  prevent  future  damage. 

12.  Barometric  Pressure:  All  18mm  and  25mm  PET  units  passed  the  reduced  baro- 
metric pressure  test. 

13.  Life  Test:  Three  18mm  (014,  017,  022)  and  three  25mm  (013,  015,  016)  PET 
units  were  selected  and  placed  on  life  test  June  7,  1976,  These  units  reached 
750  hours  of  testing  without  failure. 

14.  Electrical  Performance:  Eight  of  the  18mm  PETs  and  11  of  the  25mm  PETs 
produced  significant  output  'oltage. 


H.  18mm  PET 

Three  18mm  PETs  were  damaged  during  the  final  stages  of  closing  the  packages,  while 
one  unit  was  apparently  damaged  during  bonding  and  insertion  into  the  top  case. 

Seven  of  the  eight  operational  18mm  PETs  (S/N  014,  015,  017,  018,  020,  021  and  022) 
were  of  similar  design,  while  S/N  024  contained  the  single  primary  single  secondary  type 

(Q\ 

"M"  electrode  design  discussed  last  quarter'  . Only  the  standard  electroded  packages 
are  discussed  below. 

The  average  resonant  frequency  of  the  18mm  units  was  32.  15  kHz  with  a range  of  31.  55 
to  32.  79  kHz,  which  is  slightly  higher  than  the  first  engineering  samples.  The  input 
capacitance  was  25.  07  nf,  which  is  lower  than  the  34.  93  nf  obtained  with  wide  electroded 
first  engineering  samples.  The  secondary  capacitance  and  dissipation  of  12  pf  and  0.  9 
percent  were  about  the  same  as  the  previous  set  of  PETs.  The  input  dissipation  of  1.  0 
percent  was  also  about  the  same  as  previously. 

The  room  temperature  voltage  step-up  ratio  was  met  by  only  two  PETs,  S/N  020  and  022, 
while  S/N  017  contained  one  acceptable  output  and  a second  output  only  slightly  below  the 
minimum  requirement  of  153.  The  high  temperature  performance  was  normally  equal  to 
or  slightly  better  than  the  room  temperature;  for  instance,  both  outputs  of  S/N  017  were 
satisfactory.  However,  the  output  of  S/N  020  and  022  decreased  significantly.  Poor  con- 
tact of  the  PETs  terminals  to  the  test  fixture  probably  explains  the  low  output  of  S/N  015, 
017  and  020.  In  fact,  the  drop  in  output  at  -54°C  was  not  as  great  as  had  been  anticipated. 


The  efficiency  at  resonance  at  ail  temperatures  was  less  than  desired.  At  room  temper* 
ature  and  52*C  the  best  units  were  only  24  to  26  percent  as  opposed  to  the  desired  45  per- 
cent while  at  -54°C,  IS  to  18  percent  efficiency  was  obtained  instead  of  the  desired  25 
percent  minimum.  Thus,  at  least  a part  of  low  output  and  efficiency  of  the  first  engineer- 
ing samples  was  not  a case  problem,  but  a design /testing  problem.  Work  is  currently 
under  way  to  determine  (1)  the  reason  for  such  low  efficiencies,  and  (2)  methods  to  cor- 
rect this  problem.  ; • 


1.  25mm  PET 

The  25mm  PETs  had  an  average  input  capacitance  of  32  nf  as  opposed  to  the  44  nf  wider 
electrode,  first  engineering  samples.  Input  dissipation  was  0. 8 percent,  which  was 
about  the  same  as  the  first  engineering  samples.  Resonant  frequency  of  the  second  engi- 
neering samples  averaged  30.  5 kHz  as  opposed  to  30.  2 kHz  for  the  previous  samples. 

The  voltage  step-up  requirement  at  room  temperature  and  52°C'  was  met  by  six  of  the  25mm 
PETs.  S/N  013,  014,  015.  016,  018  and  020.  At  -54“C.  S/N  015  and  018  were  slightly 
below  the  minimum  ratio  for  a total  of  10  good  units.  The  efficiency  at  resonance  at  room 
temperature  and  52°C  was  greater  than  50  percent  and  three  others  were  about  45  percent. 
At  -54°C,  five  units  had  an  efficiency  between  20  and  26  percent.  At  -54  and  +52°C,  tem- 
peratures. the  resonant  frequency  was  about  1.  0 kHz  lower  and  0.  2 kHz  higher,  respect- 
ively, than  the  PETs'  room  temperature  value. 
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SECTION  IV 
CONCLUSIONS 


Both  of  the  18mm  and  2 5mm  package  designs  meet  the  physical  and  environmental  require- 
ments of  this  program  and  therefore  no  further  changes  need  to  be  made  in  the  packaging 
approach.  The  25mm  PETs  appear  to  be  meeting  their  electrical  performance  require- 
ments, thus  this  item  is  ready  for  the  confirmatory  build  phase.  The  low  efficiency  and 
marginal  voltage  step-up  ratio  indicate  the  need  for  further  studies  on  the  18mm  design. 


SECTION  V 
RECOMMENDATIONS 


Additional  18 nun  units  need  to  b<  built  to  determine  how  to  improve  their  voltage  step-up 
ratio  and  efficiency  before  the  confirmatory  build  phase  is  started. 
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SECTION  VI 
REPORTS 


Its*  third  quarterly  report  on  this  program  was  approved  and  has  been  published  and  dis- 
tributed during  this  report  period.  No  other  reports  or  publications  have  been  made  on 
this  program. 
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SECTION  VU 

IDENTIFICATION  OF  PERSONNEL, 


During  the  fourth  quarter  of  this  program:,  the  following  personnel  worked  the  Indicated 
hours  in  their  area  of  responsibility.  No  new  professional  persons,  whose  backgrounds 
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he.  vo  not  been  given  previously  ' '.were  used. 
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Production  Engineer, 
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F.  Hiltner 

Quality  Engineer 
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P.  Murphy 

Ceramic  Technician 
Ceramic  Manufacturing 
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Ceramic  Technician 
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Production 
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R. 

Ripley 
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Drafting 
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18mm  Farts  and  Drawing  List 
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Piezoelectric  Transformer  (18mm) 
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Parts  and  Drawing  List 

Drawing  No. 
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Piezoelectric  Transformer  (25mm) 

28100568 

Case,  Base  , 

28100575 

Case,  Base  (Molded) 
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When  a 5 volt  <p-p)  sine  wave  input  voltage  to  the  PET  is  applied  in  parallel  to  the  primary  terminals  (P+  and  P-l  and  the 
ceramic  is  driven  at  its  primary  resonant  frequency  with  an  electrical  load  on  each  secondary  terminal  (V ^ *****  ^3*  of 
10  megohms  and  10  pf,  the  packaged  units  shall  meet  the  following  electrical  requirements. 
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